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VEHICLE BODY REINFORCING direction of the reinforcing member , the reinforcing member 
STRUCTURE AND MANUFACTURING being located inside a closed - section structure of a vehicle 

METHOD OF VEHICLE BODY body framework portion of a vehicle , the reinforcing mem 
REINFORCING STRUCTURE ber being panel - shaped ; a first panel located at a position 

5 closer to an outside of the vehicle than the reinforcing 
CROSS - REFERENCE TO RELATED member is ; a second panel constituting the closed - section 

APPLICATIONS structure together with the first panel , the second panel being 
located at a position closer to an inside of the vehicle than 

This application claims priority to Japanese Patent Appli the reinforcing member is ; and a foaming adhesive member 
cation No. 2018-062747 filed on Mar. 28 , 2018 , which is 10 filled in an internal space of the closed - section structure , 
incorporated herein by reference in its entirety including the wherein the first panel and the second panel are bonded to 
specification , drawings and abstract . each other by the foaming adhesive member penetrating 

through the through - hole of the reinforcing member , and the 
BACKGROUND foaming adhesive member is filled , in the internal space , 

15 between the first panel and the reinforcing member and 
1. Technical Field between the second panel and the reinforcing member . 

According to the above configuration , the foaming adhe 
The disclosure relates to a vehicle body reinforcing struc- sive member penetrates through the through - holes of the 

ture and a manufacturing method of the vehicle body reinforcing member . Accordingly , even in a structure in 
reinforcing structure . 20 which the reinforcing member is placed between the first 

panel and the second panel , the first panel and the second 
2. Description of Related Art panel can be bonded to each other with the foaming adhesive 

member . Since the reinforcing member is placed between 
As a vehicle body reinforcing structure for a vehicle such the first panel and the second panel , a part between the first 

as an automobile , there is a reinforcing structure for a back 25 panel and the second panel can be reinforced by the foaming 
door as described in Japanese Unexamined Patent Applica- adhesive member , so that the rigidity of the vehicle body 
tion Publication No. 2011-136606 ( JP 2011-136606 A ) , for framework portion can be increased . Accordingly , in the 
example . The reinforcing structure for the back door as vehicle body framework portion including the first panel , the 
described in JP 2011-136606 A includes an inner panel second panel , the reinforcing member , and the foaming 
having a window frame portion ( a vehicle body framework 30 adhesive member , the rigidity of the vehicle body frame 
portion ) for a back window glass , and metal hinge reinforce- work portion can be increased without adding reinforcing 
ments disposed on the opposite side faces of the window members or without increasing the plate thicknesses of the 
frame portion so as to cover the window frame portion from reinforcing member and the panels . 
its upper part to its lower part . Further , the reinforcing In the first aspect of the disclosure , the reinforcing mem 
structure for the back door includes an upper outer panel and 35 ber , the first panel , and the second panel may be arranged 
a lower outer panel placed on the inner panel via the hinge along a joining direction in which the first panel and the 
reinforcements so as to face each other at an interval in the second panel are joined to each other , and the foaming 
height direction . The hinge reinforcements are placed inside adhesive member may extend along the joining direction 
an internal space of a closed - section structure constituted by between the first panel and the second panel . 
the inner panel and the outer panels , so that the rigidity of 40 According to the above configuration , the closed - section 
the back door is increased by the hinge reinforcements . structure is easily crushed in the joining direction where the 

first panel and the second panel are joined to each other , but 
SUMMARY since the foaming adhesive member is provided to extend in 

the joining direction , the rigidity in the joining direction can 
Some back doors have a structure bending near a border 45 be increased . 

between the upper outer panel and the lower outer panel , that In the first aspect of the disclosure , the first panel may be 
is , near the lower part of the window frame portion like JP an outer panel , the second panel may be an inner panel , and 
2011-136606 A. In a bending portion of the structure , the reinforcing member may be a reinforcement . According 
sectional areas of the panels constituting the closed - section to the above configuration , since the through - holes are 
structure are small , so that it is requested to increase the 50 provided in the reinforcement placed in the closed - section 
rigidity of the bending portion . Further , as well as the back structure constituted by the inner panel and the outer panel 
door , it is requested to increase the rigidity in a vehicle body and the foaming adhesive member is provided to penetrate 
framework portion such as a front pillar or a center pillar of through the through - holes , it is possible to increase the 
a vehicle . As a method for increasing the rigidity , it is rigidity of the vehicle body framework portion using the 
conceivable that the thicknesses of the inner panel , the outer 55 reinforcement . 
panel , and the reinforcement are increased or more rein- In the first aspect of the disclosure , the vehicle body 
forcements are added . However , in this case , the weight of reinforcing structure may include a plurality of the rein 
the reinforcing structure increases and the weight of a forcements . According to the above configuration , since the 
vehicle body increases , so this is unfavorable . through - holes are provided in the reinforcements and the 

The disclosure provides a vehicle body reinforcing struc- 60 foaming adhesive member is provided to penetrate through 
ture that can restrain an increase in weight and increase the through - holes , it is possible to increase the rigidity of the 
rigidity , and a manufacturing method of the vehicle body vehicle body framework portion using the reinforcements . 
reinforcing structure . A second aspect of the disclosure provides a manufactur 
A first aspect of the disclosure provides a vehicle body ing method of a vehicle body reinforcing structure . The 

reinforcing structure . The vehicle body reinforcing structure 65 manufacturing method of a vehicle body reinforcing struc 
includes : a reinforcing member having a through - hole pen- ture includes : ( a ) placing a first panel , with a predetermined 
etrating through the reinforcing member in a plate - thickness space between the first panel and a reinforcing member , at 
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a position closer to an outside of a vehicle than the rein- aluminum . As illustrated in FIG . 1B , the back door 10 
forcing member is , the reinforcing member being panel- includes bending portions 14 at positions sandwiching the 
shaped , the reinforcing member having a through - hole pen- vehicle window panel 12 in the vehicle width direction . The 
etrating through the reinforcing member in a plate - thickness back door 10 has a shape bending in the front - rear direction 
direction of the reinforcing member , and the reinforcing 5 due to the bending portions 14 . 
member being placed inside a closed - section structure of a As illustrated in FIG . 2 , the back door frame 11 includes 
vehicle body framework portion of the vehicle ; ( b ) placing an inner panel 21 placed on a side closer to the inside of a 
a second panel , with a predetermined space between the vehicle , and an outer panel 31 placed on a side closer to the 
second panel and the reinforcing member , at a position outside of the vehicle . Further , the back door frame 11 
closer to an inside of the vehicle than the reinforcing 10 includes a first reinforcement 41 and a second reinforcement 
member is ; ( c ) forming the closed - section structure , by step 51 placed inside an internal space S of a closed - section 
( a ) and step ( b ) , the second panel constituting the closed structure H constituted by the inner panel 21 and the outer 
section stri ture together with the first panel ; ( d ) placing a panel 31 , and a high - rigidity foaming adhesive member 61 . 
precursor of a foaming adhesive member in an internal space The high - rigidity foaming adhesive member 61 is placed to 
of the closed - section structure ; ( e ) after step ( d ) , heating the 15 step over the bending portion 14. The outer panel 31 
precursor to foam ; and ( f ) after step ( e ) , causing the precur constitutes a first panel placed on the side closer to the 
sor to penetrate through the through - hole such that the outside of the vehicle than the first reinforcement 41 and the 
foaming adhesive member is filled between the reinforcing second reinforcement 51 , and the inner panel 21 constitutes 
member and the first panel and between the reinforcing a second panel placed on the side closer to the inside of the 
member and the second panel . 20 vehicle than the first reinforcement 41 and the second 

According to the configuration , it is possible to cause the reinforcement 51 . 
foaming precursor to penetrate through the through - holes by As illustrated in FIG . 2 or FIG . 3 , the inner panel 21 is 
providing the through - holes in the reinforcing member . As a made of aluminum and includes a window frame portion 22 . 
result , the foaming precursor reaches the first panel and the The inner panel 21 includes recessed portions 23 provided 
second panel between which the reinforcing member is 25 on the opposite sides of the inner panel 21 in the vehicle 
sandwiched . Accordingly , the first panel and the second width direction and recessed toward the inside of the 
panel can be bonded to each other with the foaming adhesive vehicle . Each of the recessed portions 23 extends in the 
member , when the precursor hardens to become the foaming vehicle up - down direction and is provided to step over its 
adhesive member . Further , the foaming adhesive member corresponding bending portion 14. The recessed portion 23 
can be filled between the reinforcing member and the first 30 is defined by a bottom face 23a and side faces 23b extending 
panel and between the reinforcing member and the second toward the outside of the vehicle from edge portions , of the 
panel , by causing the foaming precursor to penetrate through bottom face 23a , that extend in the up - down direction . 
the through - holes . Further , the inner panel 21 includes joining surfaces 24 

extending in the vehicle width direction from the side faces 
BRIEF DESCRIPTION OF THE DRAWINGS 35 23b of the recessed portions 23 . 

The first reinforcement 41 and the second reinforcement 
Features , advantages , and technical and industrial signifi- 51 are partially placed in the recessed portion 23 of the inner 

cance of exemplary embodiments of the disclosure will be panel 21. The first reinforcement 41 and the second rein 
described below with reference to the accompanying draw- forcement 51 are made of aluminum in a panel shape . 
ings , in which like numerals denote like elements , and 40 The first reinforcement 41 has a shape in which long sides 
wherein : extend in the vehicle up - down direction and has a generally 
FIG . 1A is a front view illustrating a back door ; hat - shaped section perpendicular to the longitudinal direc 
FIG . 1B is a side view illustrating the back door ; tion . The first reinforcement 41 includes a first bottom wall 
FIG . 2 is a sectional view taken along a line II - II in FIG . 42 in which long sides extend in the vehicle up - down 

1A and illustrating a reinforcing structure of the back door ; 45 direction , first side walls 43 projecting from long edges 
FIG . 3 is a front view illustrating a first reinforcement and provided in a pair in the first bottom wall 42 , and a first 

a second reinforcement ; flange 44 extending from the first side wall 43 on the inner 
FIG . 4 is a front view illustrating a state where a precursor side in the vehicle width direction , out of the first side walls 

of a high - rigidity foaming adhesive member is placed ; 43 thus provided in a pair . 
FIG . 5 is a sectional view illustrating a state where the 50 The first reinforcement 41 includes a plurality of first 

precursor of the high rigidity foaming adhesive member is through - holes 42a penetrating through the first bottom wall 
placed ; 42 in its plate - thickness direction . The first through - holes 

FIG . 6 is a graph illustrating a relationship between 42a are adjacently provided in the vehicle up - down direc 
frequency and sound pressure ; and tion . The first reinforcement 41 is placed in the inner panel 
FIG . 7 is a sectional view illustrating a reinforcing struc- 55 21 in a state where the first bottom wall 42 and the first side 

ture of another example . walls 43 are accommodated in the recessed portion 23. The 
first bottom wall 42 is distanced from the bottom face 23a 

DETAILED DESCRIPTION OF EMBODIMENTS of the recessed portion 23. The first side walls 43 are placed 
along the side faces 23b of the recessed portion 23. The first 

The following describes one embodiment in which a 60 reinforcement 41 is joined to the inner panel 21 by welding 
vehicle body reinforcing structure and a manufacturing the first side walls 43 thereto . Further , the first flange 44 of 
method of the vehicle body reinforcing structure are embod- the first reinforcement 41 is joined by welding to the joining 
ied as a reinforcing structure for a back door and its surface 24 of the inner panel 21 in a state where the first 
manufacturing method , with reference to FIGS . 1A to 6. As flange 44 is put thereon . 
illustrated in FIG . 1A , a back door 10 includes a back door 65 The second reinforcement 51 has a shape in which long 
frame 11 as a vehicle body framework portion , and a vehicle sides extend in the vehicle up - down direction and has a 
window panel 12. The back door frame 11 is made of generally hat - shaped section perpendicular to the longitudi 
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nal direction . The second reinforcement 51 includes a sec- the precursor 62 is attached to the second reinforcement 51 
ond bottom wall 52 in which long sides extend in the vehicle with the locking portions . The precursor 62 is placed in a 
up - down direction , second side walls 53 projecting from state where the holding member 63 is provided between the 
long edges provided in a pair in the second bottom wall 52 , body portion 62a and the second bottom wall 52 of the 
and a second flange 54 extending from the second side wall 5 second reinforcement 51 . 
53 on the inner side in the vehicle width direction , out of the Here , a manufacturing method of the reinforcing structure 
second side walls 53 thus provided in a pair . The second for the back door 10 will be described . First , the first 
reinforcement 51 includes a plurality of second through- reinforcement 41 is joined to the inner panel 21 , and the 
holes 52a penetrating through the second bottom wall 52 in second reinforcement 51 is joined to the first reinforcement 
its plate - thickness direction . The second through - holes 52a 10 41. Then , the precursor 62 is placed in the second reinforce 
are adjacently provided in the vehicle up - down direction . ment 51 , and the precursor 62 is attached to the second 

The second reinforcement 51 is placed in the inner panel reinforcement 51 with the locking portions of the holding 
21 in a state where the second bottom wall 52 and the second member 63. At this time , the leg portions 62b of the 
side walls 53 are accommodated inside the first side walls 43 precursor 62 are inserted into the second through - holes 52a 
of the first reinforcement 41. Accordingly , the second rein- 15 of the second reinforcement 51 and the first through - holes 
forcement 51 is placed inside the first reinforcement 41 42a of the first reinforcement 41. After that , the outer panel 
accommodated in the recessed portion 23. The second 31 is joined to the inner panel 21. As a result , the closed 
bottom wall 52 is distanced from the first bottom wall 42 of section structure H is formed by the inner panel 21 and the 
the first reinforcement 41. Further , the second through - holes outer panel 31 , and the precursor 62 is placed in the internal 
52a of the second bottom wall 52 face the first through - holes 20 space S of the closed - section structure H. 
42a of the first reinforcement 41 . As illustrated in FIG . 5 , in a state where the precursor 62 

The second side walls 53 are placed along the first side is placed in the internal space S , there is a space between the 
walls 43 of the first reinforcement 41. The second reinforce- precursor 62 and the outer panel 31. Further , the second 
ment 51 is joined such that the second side walls 53 are bottom wall 52 of the second reinforcement 51 and the first 
welded to the first side walls 43 of the first reinforcement 41. 25 bottom wall 42 of the first reinforcement 41 are placed with 
Further , the second flange 54 of the second reinforcement 51 a space , except parts where the leg portions 62b are pro 
is joined to the joining surface 24 of the inner panel 21 by vided . Also , the first bottom wall 42 and the inner panel 21 
welding at a position that does not overlap with the first are placed with a space . 
flange 44 Subsequently , a coating step is performed on the back 

The outer panel 31 is joined to the joining surface 24 of 30 door 10 , and a drying step is performed after that . In the 
the inner panel 21 , and a closed - section structure H formed drying step , when the back door 10 is heated to 150 ° C. to 
by the outer panel 31 and the inner panel 21 is formed on 200 ° C. , the precursor 62 is heated by heat at the time of 
each side of the window frame portion 22 along the vehicle drying . As a result , the precursor 62 foams . 
width direction . In the closed - section structure H of the The body portion 62a of the precursor 62 thus foaming 
present embodiment , the first reinforcement 41 and the 35 buries a part between the second bottom wall 52 and the 
second reinforcement 51 serve as reinforcing members outer panel 31 in the internal space S. Further , the leg 
having through - holes . The outer panel 31 placed on the side portions 62b of the precursor 62 thus foaming enter a part 
closer to the outside of the vehicle than the second rein- between the second bottom wall 52 and the first bottom wall 
forcement 51 that is one of the reinforcing members con- 42 and also enter a part between the first bottom wall 42 and 
stitutes a first panel , and the inner panel 21 placed on the side 40 the bottom face 23a of the inner panel 21 , so that the internal 
closer to the inside of the vehicle than the first reinforcement space S of the closed - section structure H is filled with the 
41 that is the other one of the reinforcing members consti- foamed precursor 62. The precursor 62 hardens in that state 
tutes a second panel . to become the high - rigidity foaming adhesive member 61 , 

The internal space S is sectioned in the closed - section so that the reinforcing structure for the back door 10 is 
structure H , and the internal space S is filled with the 45 completed . 
high - rigidity foaming adhesive member 61. The high - rigid- As illustrated in FIG . 2 , in the reinforcing structure for the 
ity foaming adhesive member 61 is made of an epoxy - based back door 10 , a part of the high - rigidity foaming adhesive 
foam material and constitutes a foam layer to have necessary member 61 is filled between the outer panel 31 and the 
rigidity and adhesiveness . second reinforcement 51 so as to bond the outer panel 31 to 

The high - rigidity foaming adhesive member 61 is formed 50 the second reinforcement 51. Further , a part of the high 
such that its precursor 62 is heated to foam . As illustrated in rigidity foaming adhesive member 61 penetrates through the 
FIG . 4 or FIG . 5 , the precursor 62 includes an elongated second through - holes 52a of the second reinforcement 51 
block - shaped body portion 62a extending in the vehicle and is filled between the second bottom wall 52 of the 
up - down direction , and bar - shaped leg portions 62b pro- second reinforcement 51 and the first bottom wall 42 of the 
vided to extend from the body portion 62a . The body portion 55 first reinforcement 41 , so as to bond the second bottom wall 
62a is placed inside the second reinforcement 51 , and the leg 52 to the first bottom wall 42. Further , the high - rigidity 
portions 62b are inserted into the second through - holes 52a foaming adhesive member 61 penetrates through the first 
and the first through - holes 42a . The precursor 62 of the through - holes 42a of the first reinforcement 41 , so as to 
high - rigidity foaming adhesive member 61 is held by a bond the first bottom wall 42 of the first reinforcement 41 to 
generally plate - shaped resin holding member 63 in an inte- 60 the bottom face 23a of the inner panel 21 . 
grated manner . The precursor 62 is attached to the second The high - rigidity foaming adhesive member 61 bonds the 
reinforcement 51 with locking portions ( not shown ) such as outer panel 31 to the inner panel 21 and is provided in a 
clips formed in the holding member 63. Note that the column shape between the outer panel 31 and the inner panel 
number of locking portions and positions where the locking 21 so as to reinforce the vicinity of the bending portion 14 
portions are provided are determined in accordance with the 65 of the back door 10. That is , the high - rigidity foaming 
shape of the second reinforcement 51. In a state where the adhesive member 61 is provided in a column shape along a 
precursor 62 is placed inside the second reinforcement 51 , joining direction where the inner panel 21 and the outer 
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panel 31 are joined to each other , so that the high - rigidity through - holes 52a , so that the inner panel 21 and the outer 
foaming adhesive member 61 reinforces the vicinity of the panel 31 are bonded to each other with the high - rigidity 
bending portion 14 of the window frame portion 22. Further , foaming adhesive member 61. Accordingly , even in the 
in the closed - section structure H , the first bottom wall 42 of reinforcing structure in which the first and second reinforce 
the first reinforcement 41 and the second bottom wall 52 of 5 ments 41 , 51 are placed between the inner panel 21 and the 
the second reinforcement 51 are adjacently provided in the outer panel 31 , the inner panel 21 and the outer panel 31 can joining direction where the outer panel 31 and the inner be bonded to each other via the high - rigidity foaming panel 21 are joined to each other . Accordingly , in the adhesive member 61. In addition , the high - rigidity foaming 
closed - section structure H , the first bottom wall 42 , the adhesive member 61 can be filled between the second 
second bottom wall 52 , and a part of the high - rigidity 10 reinforcement 51 and the first reinforcement 41 and between foaming adhesive member 61 are laminated along the join the first reinforcement 41 and the inner panel 21. As a result , ing direction . 

Next will be described the action of the reinforcing even in the vicinity of the bending portion 14 in which the 
structure for the back door 10. In the back door 10 , the closed - section structure H has a small sectional area , it is 
vicinity of the bending portion 14 of the window frame 15 possible to increase the rigidity without adding reinforce 
portion 22 is reinforced by the first reinforcement 41 and the ments or without increasing the plate thicknesses of the 
second reinforcement 51 and is also reinforced by the panels 21 , 31 and the reinforcements 41 , 51 . 
high - rigidity foaming adhesive member 61 , so that the ( 2 ) The back door 10 is configured such that the vicinity 
rigidity is increased . of the bending portion 14 of the window frame portion 22 is 
Further , the back door 10 has a shape in which a part 20 filled with the high - rigidity foaming adhesive member 61 to 

below the bending portion 14 easily slightly vibrates in the increase the rigidity , thereby restraining slight vibrations of 
vehicle front - rear direction around the bending portion 14 as the back door 10. On this account , the natural frequency of 
a pivoting origin , and besides , the back door 10 is made of the back door 10 can be greatly separated from the natural 
a material such as aluminum that has a Young's modulus frequency of the vehicle body , thereby making it possible to 
smaller than that of an iron - based material . However , the 25 avoid resonance between the vehicle body and the back door 
high - rigidity foaming adhesive member 61 is bonded to the 10 . 
inner panel 21 and the outer panel 31 so that the panels 21 , ( 3 ) With the first through - holes 42a and the second 
31 are connected to each other with the high - rigidity foam- through - holes 52a , the first reinforcement 41 can be bonded 
ing adhesive member 61 , thereby restraining slight vibra- to the second reinforcement 51 and the first reinforcement 
tions of the inner panel 21 and the outer panel 31 . 30 41 can be bonded to the inner panel 21 both with the 
When an external force is applied to a vehicle body of the high - rigidity foaming adhesive member 61. On this account , 

vehicle or the back door 10 at the time when the vehicle runs even if the inner panel 21 cannot be welded to the first 
or the back door 10 is opened and closed , natural vibrations bottom wall 42 of the first reinforcement the inner panel 
in which vibrations continue due to an internal force occur . 21 can be joined to the first reinforcement 41 with the 
In the graph in FIG . 6 , the vibration characteristic of the 35 high - rigidity foaming adhesive member 61 , thereby making 
back door 10 in the embodiment is indicated by a continuous it possible to increase the rigidity . 
line , and the vibration characteristic of a back door in ( 4 ) Since the high - rigidity foaming adhesive member 61 
Comparative Example 1 in which the closed - section struc- is provided between the inner panel 21 and the outer panel 
ture H is not filled with the high - rigidity foaming adhesive 31 , the high - rigidity foaming adhesive member 61 increases 
member 61 is indicated by a broken line . Further , in the 40 the rigidity in the joining direction where the inner panel 21 
graph in FIG . 6 , an alternate long and short dash line and the outer panel 31 are joined to each other . On this 
indicates the vibration characteristic of a back door in account , it is possible to increase the rigidity of the closed 
Comparative Example 2 in which the closed - section struc- section structure H in a direction where the closed - section 
ture H is filled with the high - rigidity foaming adhesive structure H is easily crushed . 
member 61 and only the second reinforcement 51 and the 45 ( 5 ) In the drying step after the coating step , the precursor 
outer panel 31 are bonded to each other with the high- 62 of the high - rigidity foaming adhesive member 61 is 
rigidity foaming adhesive member 61. In Comparative heated to foam , so that the precursor 62 expanding in 
Example 2 , the high - rigidity foaming adhesive member 61 volume is filled into the internal space S of the closed 
does not penetrate through the first reinforcement 41 and the section structure H. On this account , the high - rigidity foam 
second reinforcement 51. In the graph of FIG . 6 , the lateral 50 ing adhesive member 61 can be filled into a narrow space 
axis indicates frequency , and the vertical axis indicates such as a space between the second reinforcement 51 and the 
magnitude of a sound pressure . first reinforcement 41 or a space between the first reinforce 
As illustrated by the continuous line in FIG . 6 , in the ment 41 and the inner panel 21. Further , in consideration of 

present embodiment , the reinforcing structure is provided , the sealing characteristic of the back door 10 , even the 
so that the natural frequency of the back door 10 is higher 55 bottom face 23a of the inner panel 21 and the first bottom 
than those in Comparative Example 1 and Comparative wall 42 of the first reinforcement 41 that cannot be welded 
Example 2. The natural frequency of the vehicle body is can be bonded to each other with the high - rigidity foaming 
around 45 Hz , and thus , the natural frequency of the back adhesive member 61 . 
door 10 in the embodiment is greatly separated from the ( 6 ) The inner panel 21 , the first reinforcement 41 , and the 
natural frequency of the vehicle body in comparison with 60 second reinforcement 51 are made of aluminum , and there 
Comparative Example 1 and Comparative Example 2 , so fore , these three members cannot be welded collectively , so 
that resonance between the vehicle body and the back door that it is difficult to increase the rigidity by increasing the 
10 is avoided more . number of welding parts . However , by filling the high 

With the embodiment , it is possible to yield the following rigidity foaming adhesive member 61 , the inner panel 21 , 
effects . 65 the first reinforcement 41 , and the second reinforcement 51 

( 1 ) The high - rigidity foaming adhesive member 61 pen- can be integrated by bonding , so that the rigidity of the back 
etrates through the first through - holes 42a and the second door 10 can be increased . 
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( 7 ) In order to reduce the weight of the back door 10 , the members , the outer panel 31 placed on the side closer to the 
inner panel 21 , the outer panel 31 , the first reinforcement 41 , outside of the vehicle than the second reinforcement 51 
and the second reinforcement 51 are made of aluminum . serves as a first panel , and the side panel placed on the side 
Aluminum has a Young's modulus smaller than that of an closer to the inside of the vehicle than the inner panel 21 
iron - based material . The high - rigidity foaming adhesive 5 serves as a second panel . 
member 61 is filled into the internal space S , so that the inner In the embodiment , the first through - holes 42a are pro 
panel 21 , the first reinforcement 41 , the second reinforce vided in the first bottom wall 42 of the first reinforcement 41 , 
ment 51 , and the outer panel 31 are bonded to each other . and the second through - holes 52a are provided in the second Hereby , slight vibrations can be restrained . As a result , it is bottom wall 52 of the second reinforcement 51 , but the possible to greatly separate the natural frequency of the back 10 places where the through - holes are provided may be door 10 from the natural frequency of the vehicle body , 
thereby making it possible to avoid resonance between the changed . For example , through - holes may be provided in the 

first side wall 43 of the first reinforcement 41 , and the vehicle body and the back door 10 and to reduce noise and 
vibration that an occupant feels inside a vehicle cabin . high - rigidity foaming adhesive member 61 penetrating 

Note that the above embodiment can be modified as 15 through the first side wall 43 may be bonded to the side face 
follows . 23b of the inner panel 21. Alternatively , through - holes may 
As illustrated in FIG . 7 , the second through - holes 52a are be provided in the second side wall 53 of the second 

formed only in the second bottom wall 52 of the second reinforcement 51 , and the high - rigidity foaming adhesive 
reinforcement 51 , and the first through - holes 42a are not member 61 penetrating through the second side wall 53 may 
formed in the first reinforcement 41. Then , the second 20 be bonded to the first side wall 43 of the first reinforcement 
reinforcement 51 having the second through - holes 52a is 41 . 
provided as a reinforcing member , the outer panel 31 placed Even in this case , the rigidity of the closed - section struc 
on the side closer to the outside of the vehicle than the ture H can be increased by the high - rigidity foaming adhe 
second reinforcement 51 is provided as a first panel , and the sive member 61 . 
first reinforcement 41 placed on the side closer to the inside 25 The reinforcing structure may be applied to members other 
of the vehicle than the second reinforcement 51 is provided than the back door 10. For example , the reinforcing structure 
as a second panel . Then , the high - rigidity foaming adhesive may be applied to a vehicle body framework portion having 
member 61 is provided to penetrate through the second a closed - section structure formed by joining an outer panel 
through - holes 52a of the second reinforcement 51 , and and an inner panel , e.g. , a front pillar , a center pillar , a rear 
hereby , a structure in which the outer panel 31 is bonded to 30 pillar , a roof side rail , or the like . 
the first reinforcement 41 with the high - rigidity foaming Only one reinforcement may be placed in the internal 
adhesive member 61 may be formed . Even in such a space S of the closed - section structure H. In this case , the 
configuration , the high - rigidity foaming adhesive member one reinforcement serves as a reinforcing member , the outer 
61 is provided between the outer panel 31 and the first panel 31 serves as a first panel , and the inner panel 21 serves 
reinforcement 41 , so that the rigidity of the closed - section 35 as a second panel . 
structure H can be increased . In the embodiment , the heating of the precursor 62 is 

Although not illustrated herein , the first through - holes performed in the heating step after the coating step in the 
42a are formed only in the first bottom wall 42 of the first manufacturing process of the back door 10 , but the disclo 
reinforcement 41 , and the second through - holes 52a are not sure is not limited to this . For example , the heating may be 
formed in the second reinforcement 51. Then , the first 40 performed after the inner panel 21 , the first reinforcement 
reinforcement 41 having the first through - holes 42a is 41 , the second reinforcement 51 , the precursor 62 , and the 
provided as a reinforcing member , the second reinforcement outer panel 31 are assembled , but before the coating step is 
51 provided on the side closer to the outside of the vehicle performed . 
than the first reinforcement 41 is provided as a first panel , The material for the inner panel 21 , the first reinforcement 
and the inner panel 21 provided on the side closer to the 45 41 , and the second reinforcement 51 may be a metal other 
inside of the vehicle than the first reinforcement 41 is than aluminum . 
provided as a second panel . Then , the high - rigidity foaming 
adhesive member 61 is provided to penetrate through the What is claimed is : 
first through - holes 42a of the first reinforcement 41 , so that 1. A vehicle body reinforcing structure comprising : 
a structure in which the inner panel 21 is bonded to the 50 a reinforcing member having a through - hole penetrating 
second reinforcement 51 with the high - rigidity foaming through the reinforcing member in a plate - thickness 
adhesive member 61 may be formed . Even in such a direction of the reinforcing member , the reinforcing 
configuration , the high - rigidity foaming adhesive member member being located inside a closed - section structure 
61 is provided between the inner panel 21 and the second of a vehicle body framework portion of a vehicle , the 
reinforcement 51 , so that the rigidity of the closed - section 55 reinforcing member being panel - shaped ; 
structure H can be increased . a first panel located at a position closer to an outside of the 

In a case where a side panel having a design surface is vehicle than the reinforcing member is ; 
placed on the side closer to the inside of the vehicle than the a second panel constituting the closed - section structure 
inner panel 21 , for example , in the embodiment , a through- together with the first panel , the second panel being 
hole may be provided in the inner panel 21 , and the 60 located at a position closer to an inside of the vehicle 
high - rigidity foaming adhesive member 61 may be provided than the reinforcing member is ; and 
to penetrate through the second through - holes 52a , the first a foaming adhesive member filled in an internal space of 
through - holes 42a , and the through - hole provided in the the closed - section structure , wherein 
inner panel 21 , so that the side panel is bonded to the outer the first panel and the second panel are bonded to each 
panel 31 with the high - rigidity foaming adhesive member 65 other by the foaming adhesive member penetrating 
61. In this case , the inner panel 21 , the first reinforcement through the through - hole of the reinforcing member , 
41 , and the second reinforcement 51 serve as reinforcing and 
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the foaming adhesive member is filled , in the internal reinforcing member is , the reinforcing member being 
space , between the first panel and the reinforcing panel - shaped , the reinforcing member having a 
member and between the second panel and the rein through - hole penetrating through the reinforcing mem 
forcing member . ber in a plate - thickness direction of the reinforcing 

2. The vehicle body reinforcing structure according to member , and the reinforcing member being placed 
claim 1 , wherein : inside a closed - section structure of a vehicle body the reinforcing member , the first panel , and the second framework portion of the vehicle ; panel are arranged along a joining direction in which ( b ) placing a second panel , with a predetermined space the first panel and the second panel are joined to each between the second panel and the reinforcing member , other ; and at a position closer to an inside of the vehicle than the the foaming adhesive member extends along the joining 

direction between the first panel and the second panel . reinforcing member is ; 
3. The vehicle body reinforcing structure according to ( c ) forming the closed - section structure , by step ( a ) and 

claim 1 , wherein the first panel is an outer panel , the second step ( b ) , the second panel constituting the closed 
panel is an inner panel , and the reinforcing member is a 15 section structure together with the first panel ; 
reinforcement . ( d ) placing a precursor of a foaming adhesive member in 

4. The vehicle body reinforcing structure according to an internal space of the closed - section structure ; 
claim 3 , wherein the vehicle body reinforcing structure ( e ) after step ( d ) , heating the precursor to foam ; and 
includes a plurality of the reinforcements . ( f ) after step ( e ) , causing the precursor to penetrate 

5. A manufacturing method of a vehicle body reinforcing 20 through the through - hole such that the foaming adhe 
structure comprising : sive member is filled between the reinforcing member 

( a ) placing a first panel , with a predetermined space and the first panel and between the reinforcing member 
and the second panel . between the first panel and a reinforcing member , at a 

position closer to an outside of a vehicle than the 


